It is noted that the crustal magnetic spectrum exhibits the signal from the partly correlated domain dipoles on the space-scale up to approximately 500 km. This suggests the nonzero correlation among the dynamical variables of the ferromagnetic magnetization phenomenon on the small domain scale inside the earth's crust also. Therefore the influence of the mean of the zero component of the polarization on the CP matter-induced violation indexes is discussed.
Introduction: Magnetization of the lithosphere
The nonzero magnetization of the geological structures of the crust of the earth was reported some time ago in the geophysical publications [1, 2] . Hence the neutrino oscillation phenomenon in the presence of the magnetization of the earth's lithosphere is presented. The geomagnetic analysis [3, 4] says that, due to the magnetized crust which possesses the induced and remanent magnetization of the ferromagnetic origin, the spacial magnetic field power spectrum differs from the core exponential form. But the main inference from the statistical analysis is that the dominant part of the crustal magnetic spectrum has the intermediate form, which is expected from the partly correlated domain dipoles on the intermediate space-scale (up to approximately 500 km) of the coherently magnetized geological structures [4] . It is the signal of the (anti) parallel correlations of the spins of the ferromagnetic (mainly iron's) domains on the far longer scale than the exchange energy is able to explain, which in tern suggests the initial condition for the analysis i.e. that they were formed as such.
The effective νSM Hamiltonian and νSM transition rate
The low-energy effective Standard Model (νS M) potential Hamiltonian for the Dirac neutrino (D) charged current interaction with the electrons of the medium has the following form:
where the first and second term originate in the vector (V) and axial-vector (AV) currents, respectively [5, 6] . Indexes i, j = 1, 2, 3 are for three massive neutrinos ν i and index e stands for the background electrons. 
e j is the νSM coupling [7] , where U L is the unitary neutrino mixing matrix in the charged (C) current interaction, and the V − AV factor ε 
where λ e = χ † e σχ e ( χ † e χ e = 1) is the electron's polarization and χ e is its two component spinor. The quantities 
The thermodynamical means
With the isotropy assumption of the electron momentum [7] , π e ≈ 0, we obtain As besides the initial condition mentioned in Section 1, the crust impact on the correlations seen in the magnetic power spectrum around the globe has mainly the ferromagnetic origin [1] hence for the temperatures in the crust [8] the magnetic moments inside each of the ferromagnetic domains are overwhelmingly parallel arranged [9] . Due to the potential A µ inside one domain there appears the nonzero mean correlation between polarization λ e and mechanical momentum π e inside each of the ferromagnetic domains, having the same sign for every one of them. It results in the nonzero mean value of the zero polarization component s 0 e 0 along the whole experimental baseline L (which stands in the fundamental opposition to the earth's crust mean space component behavior s e ≈ 0 ). The full solid-state analysis should follow. To test the impact of the described phenomenon on the neutrino oscillation in the crust the natural baselines of L ≤ 874 km for the current experiments could be used. But the specially builded plants with the short but totaly ferromagnetic baselines are thinkable also.
The ℵ e magnetization form of the potential Hamiltonians and transition rate formula
The above considerations lead to the Dirac neutrino and antineutrino νSM Hamiltonians:
where
Here ℵ e is the only nonzero term connected with the magnetization of the background electrons. The νSM effective Hamiltonians H for the neutrino or antineutrino are, in the helicity -mass base |λ, i , λ = ± 1 2 , i = 1, 2, 3, the 3 × 3 dimensional matrices:
M is the vacuum mass term, E
, and E ν is the energy for the massless neutrino [7] . In the νSM and for the homogenous medium and (in practise) relativistic neutrinos, the α to β flavor oscillation probability P α→β (L) factors out in the differential transition rate formula [6] :
where f D is the kinematical factor, A L εε is the function of the energies and momenta of the particles in the detection process, and ∆m
ii ′ is the neutrinos effective square mass difference in the medium calculated with Eqs.(3) -(5).
The numerical results. Advancing steps in the analysis
The variety of neutrino oscillation observables could be used for the purpose of the vacuum oscillation parameters estimation. As the experiments are performed on the earth hence the dependance of these observables on the crust magnetization has to be well understood. The simplest one is the oscillation probability P α→β (L) plotted on Figure 1 up to the limit baseline L = 874 km (taken as the approximate maximum value of the neutrino path in the earth's crust). Then the transition rate given by Eq.(6) for the number of events in the detector follows. Yet, in the full oscillation data analyzes the number of the events is useful for the preliminary analyzes only. What matters is the functional dependance of the observable on the probability oscillation in the particular phenomena also. The steps from the observable unsensitive to the ℵ e magnetization to the sensitive ones are as follows: 1. The observable unsensitive to the ℵ e magnetization of the earth's crust is R µ/e , the ratio-of-ratios for the muon vs. electron atmospheric neutrinos [7] . Its weak dependance on ℵ e is connected with the general fact that the linear dependance of the transition rates on H 3)). Hence R µ/e would be perfect for the vacuum parameters estimation. Unfortunately the experimental errors for R µ/e are bigger than 3%. 2. The observables dependent on the ℵ e magnetization:
(a) The up-down asymmetry A up−down α in the atmospheric neutrinos experiments [7] seems to be unprofitable for the decision about the solitary earth's crust ℵ e dependance. Therefore the following paper is going to be devoted to the all-directions analyzes on ℵ e dependance in the 'through-earth' up-down asymmetry. (b) The CP matter-induced violation A CP α→β is sensitive to ℵ e (see Section 3.1). (c) The ℵ e -CP matter-induced asymmetry defined below is the observable (very) sensitive to the ℵ e magnetization. The accelerator neutrino could be taken into account also.
The observable sensitive to magnetization:
The CP matter-induced violation Even when the fundamental Lagrangian is CP symmetric (the mixing matrix U L phase δ = 0), we could observe the matter-induced violation of the CP symmetry expressed in the (non-vanishing) difference [7] :
The plots on Figure 2 show, for relatively low neutrino energy (E ν = 2 GeV) and L = 500 or 874 km, the noticeable change the observable sensitive to the earth's crust ℵ e magnetization, although, because of the experiment sensitivity to ∆m 2 , with the increase of E ν the ℵ e dependence is decreasing.
The ℵ e -CP matter-induced asymmetry. Even the accelerator neutrinos matter
The ℵ e -CP mater-induced asymmetry could be defined as follows: (8) where the initial flavors are α = e, µ or τ and index β = e, µ or τ is for the events in the detector. The second equality in Eq. (8) is valid for the νSM relativistic case (see Eq. (6) 0. We could define also the ratio:
Let us make some predictions e.g. for the K2K experiment.
Here for L = 250 km and E ν = 1.3 GeV the neutrino beam was the almost pure muon neutrino one. Hence to calculate A ℵ e −CP µ→β the experiment should be rebuild for the possibility of the production of the ν µ beam also. Then with ℵ e = 0.23 we obtain RA ℵ e −CP µ→e ≈ −20% which validates the conclusion that with A ℵ e −CP µ→β the correction of the experimental values of σ N ν β for the neutrino-nucleon inelastic scattering would be possible also.
The conclusions
The impact of the zero component of the mean polarization s 0 e from ferromagnetic domains of the earth's crust on the basic neutrino oscillation observables has been discussed. Two of them, i.e. the CP matter-induced violations, A CP α→β and A ℵ e −CP α→β , exhibit the greatest influence of the ℵ e ≡ π e · λ e /E e background media magnetization. It follows that under the precise knowledge of the ℵ e magnetization along the baseline L (natural or artificially designed) and for relatively low neutrino energies (2 -10 GeV or even for the reactor's ones) we could improve both the estimation of the vacuum neutrino oscillation parameters 2 and the neutrino cross sections also. Finally, as for the purpose of the geomagnetic analysis of the huge Minto block 3 in Canada [10] the samples from the rocks were taken every 10 km, hence the direct measurements of the crust magnetization for one e.g. 295 km long neutrino T2K baseline should not be the too difficult task as well.
